Deoxycholic acid causes DNA damage in colonic cells with subsequent induction of caspases, COX-2 promoter activity and the transcription factors NF-kB and AP-1.
Evidence is accumulating that bile acids induce apoptosis in colonic cells. Therefore, it becomes important to study the underlying molecular mechanisms and the role of this phenomenon in tumor promotion. Minutes after exposure of HCT 116 and HT-29 cells to deoxycholate (DCA), DNA damage, measured using the COMET assay, was evident. Caspase-3 was rapidly activated in HCT 116 cells exposed to DCA, whereas in HT-29 cells, caspase-3 activation was delayed. Using transient transfections with reporter constructs, we showed that the transcription factors activator protein-1 (AP-1) and NF-kB were increased in HCT 116 cells, in a dose-dependent fashion, by DCA COX-2 promoter activity was also induced by DCA and using mutant COX-2 promoter plasmids, we showed that the ability of DCA to induce promoter activity was partly dependent upon a functional NF-kB and C/EBP site, and completely dependent on a functional c-AMP response element site. DNA damage thus appears to be the initiating event in DCA-induced apoptosis. In conclusion, the bile acid, DCA, has a major impact on apoptotic mechanisms in colonic cells and this may be contributing to its effect as a tumor promoter.